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5 BAR SCREEN SYSTEM WITH EMERGENCY DISCHARGE DOORS 

n BACKGROUND OF THE INVENTION 


Related Applications 

[0001] This application claims the benefit of provisional patent application, U.S. Serial 
No. 60/270,475 filed on February 21, 2001. 

SID Technical Field of the Invention 


[0002] This invention relates to screen systems located in fluid conduits such as waste 
water treatment streams, power plants, sewers, and cooling water streams. More particularly, 
this invention refers to a bar screen system with emergency discharge doors to prevent the fluid 
from overflowing should the grid screen become obstructed. 

15 Description of the Prior Art 

[0003] Bar screens are used for screening solids and debris from flowing liquids streams. 

An example of such a bar screen system can be found in U.S. Pat. No. 5,730,862 issued to Mahr. 

In such systems, the bar screen typically comprises a series of rakes that pass over a series of 

parallel screen bars, which make up a grid screen, and removes the debris collected from the 


flowing stream. Occasionally, large pieces of debris can block the grid screen and cause fluid to 
flow over the top of the screen system and the banks of the channel in which the screen system is 
installed. 

[0004] Systems, such as the screen in the Mahr Patent, have tried to deal with the 
problem by using nozzles to spray the debris off of the rakes and grid screen or either reversing 
the direction of travel for the rakes until the impediment has been removed from the grid screen. 
However, these attempts are not always successful at clearing the grid screen enough to continue 
operation of the screen system, especially when the debris is relatively large in size. 

[0005] A need exists for a screen system that will prevent fluid from flowing over the 
screen system and channel banks in the event of blockage in the grid screen. Ideally, such a 
system should be capable of being adapted to the specific fluid applications and also be able to 
be used on existing screen system equipment with minimal modification. 
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SUMMARY OF THE INVENTION 

[0006] This invention provides a novel apparatus and method for preventing fluid from 
flowing over the top of a bar screen system. Debris and other solids can obstruct the fluid flow 
through the bar screen system. The bar screen system of the present invention is equipped with 
emergency discharge doors to prevent fluid from overflowing should the grid screen become 
obstructed. 

[0007] The invention generally comprises a screen frame, which has a front edge and a 
rear edge. The rear edge is attached to a debris plate and a grid screen, which is located below 
the debris plate. The grid screen comprises a plurality of vertical, flat bars and a plurality of 
rakes that contain fingers that fit between the vertical, flat bars and clean off debris. The rakes 
are attached to chains on both rake ends in order for the rakes to travel over the distance of the 
screen system. The chains are driven by a motor. 

[0008] The improvement to the screen systems of prior art is the inclusion of emergency 
discharge doors located on the debris plate above the grid screen. The emergency discharge 
doors can be manually or remotely opened with handles. The emergency discharge doors can 
also include a mechanism, which is described in greater detail below, to free the doors to where 
they can fall freely due to the weight of the water. The doors are needed when there is an 
obstruction in the grid screen that the rakes cannot clear and causes a blockage in the fluid flow. 
Since the fluid cannot pass through the grid screen, the fluid builds up in front of the grid screen 
and debris plate. If the debris is not removed from the grid screen, then the fluid will eventually 
flow over the top of the screen and sides of the fluid channel. 
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Brief Description of the Drawings 

[0009] So that the manner in which the features, advantages and objects of the invention, 
as well as others which will become apparent, may be understood in more detail, more particular 
description of the invention briefly summarized above may be had by reference to the 
embodiment thereof which is illustrated in the appended drawings, which form a part of this 
specification. It is to be noted, however, that the drawings illustrate only a preferred embodiment 
of the invention and is therefore not to be considered limiting of the invention's scope as it may 
admit to other equally effective embodiments. 

[0010] FIG. 1 is a perspective drawing of a screen system of the invention disposed in a 
;L£) liquid flow stream. 

*! [001 1] FIG. 2 is a back view of the upper portion of the invention of FIG. 1 . 

3 [0012] FIG. 3 is an enlarged back view of the invention of FIG. 1, showing the hinge 

assembly and the locking assembly in greater detail. 

"i 

II 

[0013] FIG. 4 is an enlarged side view of the invention of FIG. 1, showing the handle m 
15 greater detail. 

Detailed Description of the Drawings 

[0014] FIG. 1 illustrates a screen system 10, constructed in accordance with the 
invention, installed in a channel 12 through which a liquid flow stream passes in the direction 
indicated by the arrow. Channel 12 can be any fluid stream that needs so to be filtered. 
20 Examples include waste water treatment streams, power plants, sewers, and cooling water 
streams. Other streams will be known by those skilled in the art. 


Houston\1389834.1 


Page 4 of 14 


[0015] Screen system 10 generally comprises a screen frame 14, a debris plate 16 for 
preventing debris from passing over the top of the screen system 10, a grid screen 18 for 
collecting solid waste in the flow stream, a plurality of rakes 20 for removing solids and debris 
from grid screen 18, and emergency discharge doors 22 for preventing liquid overflow should 
5 grid screen 18 become obstructed. 

[0016] Screen frame 14 has a front edge 24 and a rear edge 26. When screen system 10 
is installed in a channel 12, screen frame front edge 24 will be on the upstream side and screen 
frame rear edge 26 will be on the downstream side. The distance between screen frame front 
!«l edge 24 and screen frame rear edge 26 defines the depth dimension of screen frame 14. Grid 
i| screen 18 and debris plate 16 are attached to screen frame rear edge 26, with grid screen 18 
M* located immediately below debris plate 1 6. 

is| 

[0017] Grid screen 18 comprises a plurality of evenly-spaced, vertical, flat bars. The 
ill bars are spaced to allow liquid to pass unimpeded, but to block the passage of debris or solids in 
I s * the flow stream. These solids and debris accumulate on the front of grid screen 18. Each rake 

9 

11 20 has a series of castellations or fingers 19 that fit in the gaps between the bars of grid screen 
18. Rakes 20 are attached at each end to an endless chain 21. Chain 21 carries rakes 20 in an 
upward direction over the front surface of grid screen 18. As each rake 20 travels upward along 
grid screen 18, fingers 19 clean the accumulated solids and debris from grid screen 18. The 
solids and debris are carried to the top of screen system 10 for disposal. 

20 [0018] Debris plate 16 is a solid permeable flat member located in the same plane as grid 

screen 18. Emergency discharge doors 22 are installed in debris plate 16 above grid screen 18. 
Preferably the front side of each door 22 is flush with upstream side of debris plate 16 when door 
22 is closed. Emergency discharge doors can be any type of door suitable for this type of fluid 
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containing environment and will be known by those skilled in the art. Each door 22 fits closely 
within a rectangular aperture in debris plate 16. 

[0019] As shown in FIG. 2, rear side of door 22 has an upper edge 28, a lower edge 30, a 
left edge 32, and a right edge 34. Referring now to FIG. 3, the upper right corner of one door 22 
is shown in greater detail. Two pairs of hinge brackets 36 are welded to debris plate 16 a 
selected distance above door upper edge 28. A vertical brace 38 is positioned between each pair 
of hinge brackets 36. Each vertical brace 38 extends from hinge bracket 36 down the vertical 
length of door 22, and is welded to the rear side of door 22. A hinge rod 40 passes horizontally 
through a hole (not shown) in each hinge bracket 36 and vertical brace 38, securing door 22 to 
debris plate 16. 

[0020] Horizontal braces 42 are welded to rear side of door 22 at right angles to vertical 
braces 38. In the preferred embodiment of the invention, shown in FIG. 2, each door 22 has two 
horizontal braces 42; one near door upper edge 28 and one near door lower edge 30 (FIG. 2). 
Each horizontal brace 42 is wider than door 22, and extends a selected distance past door 22 on 
door left edge 32 and door right edge 34. Each horizontal brace 42 has a locking hole (not 
shown) near each end. 

[0021] Referring again to FIG. 3, a locking bracket 44 is welded to debris plate 16 
immediately adjacent to each end of each horizontal brace 42. Each locking bracket 44 extends 
away from door 22, parallel to horizontal brace 42. Each locking bracket 44 has a locking hole 
(not shown) which aligns with locking hole in horizontal brace 42 when door 22 is closed. Each 
locking bracket 44 also has an actuating rod hole (not shown) located a selected distance away 
from locking hole, further away from door 22. 
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[0022] An actuating rod 46 passes through the actuating rod hole in each locking bracket 
44. Each actuating rod 46 extends from a point a selected distance below door lower edge 30 
(FIG. 2) up to a point near the top of screen frame 14. Where actuating rod 46 meets each 
locking bracket 44, actuating rod 46 has a flange 48. Flange 48 is generally trapezoidal, and 
5 extends from actuating rod 46 towards door 22 in a plane parallel to debris plate 16. Welded to 
the end of flange 48 is locking pin 50. Locking pin 50 extends parallel to actuating rod 46, at a 
selected distance closer to door 22. The distance between locking pin 50 and actuating rod 46 is 
the same as the distance between actuating rod hole and locking hole in locking bracket 44. 
55 When locking pin 50 passes through locking holes in locking bracket 44 and horizontal brace 42, 
J§ door 22 is locked in the closed position. As shown in FIG. 2, a locking bracket 44 is located on 
H* each side of each door 22. 

[ .. § 

[0023] Two handles 52 (FIG. 2) are located near the top of screen frame 14. As shown in 

PI 

ill FIG. 4, each handle 52 has a fulcrum point 54, an attachment point 56, and a grip 58. At fulcrum 
U. point 54, each handle 52 is attached to a handle support plate 60. Handle support plate 60 is a 
HI flat, rectangular plate welded to screen frame rear edge 26, and extending perpendicular to screen 
frame rear edge 26 in a downstream direction. Attachment point 56 is offset a selected distance 
from fulcrum point 54 in an upstream direction. At attachment point 56, handle 52 is attached to 
a horizontal handle bar 62. Handle bar 62 (FIG. 2) extends along the entire width of screen 
frame rear edge 26, connecting the two handles 52 together so that they will move in unison. 
20 Handle bar 62 passes through a hole (not shown) at the top of each of the three actuating rods 46. 
Handle 52 is longer than the depth dimension of screen frame 14, such that handle grip 58 
extends past screen frame front edge 24 in an upstream direction. All three of the actuating rods 
46 will move in unison. 
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[0024] In operation, screen system 10 is installed in a channel 12, usually slightly 
inclined from vertical. Grid screen 18 blocks the passage of solid material or debris in the fluid, 
while allowing the fluid to pass through. Rakes 20 travel in an upward direction along grid 
screen 18 and along debris plate 16, carrying solid material and debris towards the top of screen 
5 system 10 for disposal. Debris plate 16 prevents the passage of any solid material or debris past 
screen system 10 as rakes 20 push the debris upward. Debris plate 16 is located above the 
normal water level in channel 12, 

[0025] Should the fluid flow through grid screen 18 become obstructed causing the 

15 normal water level to rise, emergency overflow doors 22 can be opened, preventing fluid from 
•fij overflowing out of channel 12. To open doors 22, an operator manually lifts handle 52 using 
j»& handle grip 58. When handle 52 is lifted, handle bar 62 also travels in an upward direction. 
W Because each actuating rod 46 is attached to handle bar 62, each actuating rod 46 also moves 
y upward in unison. 

ru 

16 [0026] The upward motion of actuating rods 46 carries locking pins 50 upward. As each 
111 locking pin 50 moves upward, it disengages from locking hole in locking bracket 44. Once each 

locking pin 50 has fully disengaged from locking bracket 44, horizontal brace 42 is no longer 
held in alignment with locking bracket 44. Door 22 is now free to swing open in a rearward 
direction in response to the fluid pressure on the upstream side of screen system 10. 

[0027] The invention has significant advances. The emergency discharge doors open the 
20 impermeable debris plate to allow fluid flow in case the water level rises too high. The 
mechanism for opening the doors is simple and quick to open. 
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[0028] While the invention has been shown or described in only some of its forms, it 
should be apparent to those skilled in the art that it is not so limited, but is susceptible to various 
changes without departing from the scope of the invention, 

[0029] For example, various types of doors can be used on the screen systems. The 
5 doors can be hinged, attached with break-away connectors, foldable, rollable, or slidable. 
Equivalent types of doors will be known to those skilled in the art. Various types of door 
connectors and openers can also be used. As another example, it is envisioned that the apparatus 
could include automated features such as remote controllers for opening and closing the 
\Z emergency discharge doors when needed. 


\ y 
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